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Specification 

1. Title of the Invention 

Stroboscopic Charging Method of Camera 

2. Claim(s) 

1) A stroboscopic charging method of a camera for 
charging a main capacitor for flashing a flash tube and giving 
a sufficient charged state capable of flashing said flash tube 
upon completion of the charge; 
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wherein; after said completion of the charge, said main 
capacitor is recharged predetermined times at predetermined 
time intervals and said main capacitor is charged up for a 
desired period of time after said completion of the charge. 
3. Detailed description of the Invention 
[Industrial Field of the Invention] 

The present invention relates to a stroboscopic charging 
method of a camera. 
[Prior Art] 

According to a conventional stroboscopic charging method 
of a camera, directly raising a direct voltage, a main capacitor 
for flashing a flash tube is charged, and while the voltage 
capable of flashing the flash tube has been held in the main 
capacitor after completion of the charging, a sufficient 
charged state is provided so as to allow a shutter release. 
In other words, according to the conventional method, only 
depending on a discharge property of the main capacitor, a 
period of time that the main capacitor is charged up is 
determined. It is determined whether or not the main capacitor 
is charged up depending on the detection whether or not a value 
of the voltage of the main capacitor is a predetermined value 
capable of flashing the flash tube and over, or depending on 
the recognition whether or not the voltage of the main capacitor 
is held at the above described predetermined value and over 
for a predetermined time after the completion of charge of the 
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main capacitor. In the case that the voltage is lowered not 
more than a predetermined value or in the case that a 
predetermined time has passed after the completion of the 
charging, the shutter release is inhibited. 
[Problems that the invention is to solve] 

According to the above described conventional art, a time 
of period that the main capacitor is charged up only depends 
on the discharge property of the main capacitor/ so that the 
longer the time of period that the main capacitor is charged 
up is planned to be, for the longer time it is necessary to 
use the main capacitor with less voltage decrease and a high 
degree of accuracy. In addition to this, this involves a 
problem such that the conventional art creates rising costs 
or the like. 

The present invention has been made taking the foregoing 
problems into consideration and an object of which is to provide 
a stroboscopic charging method of a camera, whereby a state 
such that the main capacitor is charged up for a desired period 
can be obtained by using a main capacitor with lower degree 
of accuracy and which is very effective in decreasing a cost. 
[Means for Solving the Problems!] 

The present invention attains to the above described 
object by a stroboscopic charging method of a camera for 
charging a main capacitor for flashing a flash tube and giving 
a sufficient charged state capable of flashing the foregoing 
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flash tube upon completion of the charge; wherein, after the 
foregoing completion of the charge, the foregoing main 
capacitor is recharged predetermined times at predetermined 
time intervals and the foregoing main capacitor is changed up 
for a desired period of time after the foregoing completion 
of the charge. 
[Operation] 

According to the present invention, after the completion 
of charge of the main capacitor, recharge of the main capacitor 
is carried out predetermined times at predetermined intervals 
after the main capacitor has been completely charged. For 
example, assuming that a predetermined times is four with one 
minute of a predetermined interval, when one minute has passed 
after completion of charge, the first recharge is carried out, 
and when one minute has passed after completion of the first 
recharge, the second recharge is carried out. Thus, four times 
of recharge are carried out. Therefore, even in the case that 
the voltage of the main capacitor is lowered than the voltage 
capable of flushing the flush tube in about one minute after 
the completion of charge, it is possible to obtain the state 
such that the main capacitor is charged up for a predetermined 
period . 

[Mode for Carrying Out the Invention] 

FIG. 1 is a diagram for explaining an embodiment of a 
stroboscopic charging method according to the present 
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invention. 

As being well known r a stroboscope of a camera has an 

i 

oscillation rising circuit and a commutator for raising a high 

i 

voltage direct current power source and supplying a high 
voltage direct current, a main capacitor to be charged by the 
high voltage direct current power source from the oscillation 
rising circuit and the commutator , a flash tube that is inserted 
in the main capacitor in parallel, and a trigger circuit to 
trigger the flash tube- Under the circumstance that the main 
capacitor capable of flashing the flash tube is charged up, 
it is possible to drive flash of the flash tube by the discharge 
of the main capacitor. The main capacitor is charged by a 
method shown in FIG. 1. 

In FIG. 1, a longitudinal axis represents a voltage, a 
lateral axis represents a time, and a curved line (A) represents 
a voltage change of the main capacitor. At first, driving the 
oscillation rising circuit to start charge of the main 
capacitor, the main capacitor is charged up to a charge 
completion voltage V 0 . At a point of time t x when the charge 
is completed, namely, the voltage of the main capacitor is made 
the charge completion voltage V 0 , the driving of the oscillation 
rising circuit is stopped and a sufficient charged state is 
given, whereby the flash of the flash tube is possible. After 
that, at a point of time tj when one minute has passed from 
the point of time t t when the charge is completed, the 
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oscillation rising circuit is driven again to start the first 
recharge. The voltage of the main capacitor is lowered for 
one minute after the completion of the charge by natural 
discharge, however, it is assumed that this voltage is not 
lowered than the lowest voltage V t capable of flashing the flash 
tube . At the first recharge, the voltage of the main capacitor 
is charged again up to the charge completion voltage V 0 , and 
at a point of time t 3 when the first recharge is completed and 
the voltage of the main capacitor becomes the charge completion 
voltage V 0 , the driving of the oscillation rising circuit is 
stopped. After that, at a point of time t« when one minute has 
passed from the point of time t 3 upon the completion of the 
first recharge, the oscillation rising circuit is driven again 
to start the second recharge. After that, in the same way, 
at a point of time t 6 when one minute has passed from the point 
of time t 5 when the second recharge is completed, the third 
recharge is carried out, and at a point of time t„ when one 
minute has passed from the point of time t 7 when the third 
recharge is completed, the fourth recharge is carried out. 
Then, at a point of time t 10 when one minute has passed from 
a point of time t 9 when the fourth recharge is completed, the 
charge approval state is terminated. 

A property (B) represented by a dashed line in FIG. 1 
represents a discharge property of the conventionally used main 
capacitor for giving the sufficient charged state from the 
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point of time t x when the charge is completed to the point of 
time t 10 . According to the present invention, without using 
the main capacitor with a high degree of accuracy, of which 
voltage decrease is small for a long time as the property (B) , 
the sufficient charged state for a desired period can be 
obtained. 

FIGS. 2 and 3 are a constituent diagram and a flow chart, 
respectively, in the case of realizing the stroboscopic 
charging method illustrated in FIG. 1 by using a microcomputer. 

In FIG. 2 , a reference numeral 1 denotes a microcomputer, 
and a reference numeral 2 denotes a stroboscopic circuit to 
be controlled by the microcomputer 1 . A stroboscopic circuit 
2 has an oscillation control transistor 3, an oscillation 
rising circuit 4, an overcharge protection transistor 5, a 
rectification diode 6, a charge completion detection circuit 
7, a trigger circuit 8, a flash tube 9, and a main capacitor 
10. 

In the oscillation control transistor 3, an emitter is 
connected to a power source line 11, a base is connected to 
a first control terminal a of the microcomputer l,and a 
collector is connected to a second control terminal b of the 
microcomputer 1 via a resistor 3a, so that the oscillation 
control transistor 3 is turned on/off by the level control of 
the control terminals a and b of the microcomputer 1. In an 
oscillation transistor 4a of the oscillation rising circuit 
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4, a base is connected to a collector of the oscillation control 
transistor 3 and an end of a secondary coil of a voltage rising 
transformer 4b, an emitter is connected to a power source line 
11, and a collector is grounded via a first coil of the voltage 
rising transformer 4b. An end of the secondary coil of the 
voltage rising transformer 4b, to which the base of the 
oscillation transistor 4a is connected, is connected to the 
power source line 11 via an emitter /collector circuit of the 
overcharge protection transistor 5, and the other end thereof 
is connected to the foregoing power source line 11 through a 
capacitor 12 that is inserted in the power source line 11. A 
resistor 4c and a capacitor 4d are inserted in parallel between 
the base of the oscillation transistor 4a and the power source 
line 11. When the oscillation control transistor 3 is turned 
off, such oscillation rising circuit 4 is driven and when the 
oscillation control transistor 3 is turned on, the betweens 
of the base and the emitter of the transistor 4a may short out 
and the oscillation rising circuit 4 is not driven. The 
rectification diode 6 is inserted in the power line 11 so as 
to rectify the output of the oscillation rising circuit 4 and 
to feed it to the charge completion detection circuit 7, the 
trigger circuit 8, the flash tube 9, and the main capacitor 
10. in the charge completion detection circuit 7, a serial 
connection of a Zener diode 7a, a diode 7b, a resistor 7c, and 
a resistor 7d is inserted between the power source line 11 and 
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the ground. The Zener diode 7a is turned off before the charge 
completion of the main capacitor 10 and it is turned on when 
the charge of the main capacitor 10 is completed. In a 
detection transistor 7e of the charge completion detection 
circuit 7 , a base is connected between the resistor 7c and the 
resistor 7d, an emitter is grounded, and a collector is 
connected to a charge completion signal input terminal c of 
the micro computer 1. When the Zener diode 7a is turned off, 
the charge completion detection circuit 7 is turned off and 
the terminal c of the microcomputer 1 is at a H level and when 
the Zener diode 7a is turned on, the charge completion detection 
circuit 7 is turned on to feed a charge completion signal of 
a L level to the terminal c of the micro computer 1 - In the 
charge completion detection circuit 7 , further, the base of 
the above described overcharge protection transistor 5 is 
connected between the Zener diode 7a and the diode 7b via the 
resistor 5a. In the case that, even if the charge of the main 
capacitor 10 is completed, the oscillation rising circuit 4 
does not stop and the charge of the main capacitor 10 is 
continued, the overcharge protection transistor 5 is turned 
on, the base and the emitter of the oscillation transistor 4a 
of . the oscillation rising circuit 4 may short out to stop the 
oscillation rising circuit 4. Since a threshold level of the 
overcharge protection transistor 5 is higher than that of a 
detection transistor 7e of the charge completion detection 
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circuit 7, inversion to the on-state is delayed than the 
detection transistor 7e. In the trigger circuit 8, a serial 
connection of the resistor 8a and a trigger capacitor 8b is 
inserted between the power source line 11 and the ground. In 
a trigger transformer 8c of the trigger capacitor 8, one end 
of the first coil is connected between the resistor 8a and the 
trigger capacitor 8b f one end of the secondary coil is connected 
to a trigger electrode 9a of the flash tube 9, and the other 
ends of the first and secondary coils are grounded together 
via a thyristor 8d. The gate of the thyristor 8d is connected 
to a trigger output terminal d of the microcomputer 1 via a 
resistor 8e and a diode 8f , and the thyristor 8d is turned on 
due to the trigger signal from the microcomputer 1 . A capacitor 
8g and a resistor 8h are inserted in parallel between the gate 
of the thyristor 8d and the ground. Such trigger circuit 8 
may trigger the flash tube 9 by a high voltage to be guided 
to the trigger transformer due to the discharge of the trigger 
capacitor 8b when the thyristor 8d is turned on. The flash 
tube 9 and the main capacitor 10 are inserted in parallel 
between the power source line 11 and the ground. In accordance 
with the flow chart shown in FIG. 3, the microcomputer 1 may 
charge the main capacitor 10. 

In FIG. 3, at first, in step 20, the oscillation control 
transistor 3 is turned off to drive the oscillation rising 
circuit 4. Hereby, the charge of the main capacitor 10 is 
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carried out. In the next place, going to a step 21, it is 
determined whether or not the charge of the main capacitor 10 
is completed. Then, if the charge is not completed, the 
completion thereof is awaited. If the charge is completed, 
the Zener diode 7a is turned on and the detection transistor 
7e is turned on, so that a charge completion signal at an L 
level is supplied to the microcomputer 1. By recognizing the 
input of the charge completion signal, the procedure may go 
to a step 22, the oscillation control transistor 3 is turned 
on to stop the oscillation rising circuit 4. In a next step 

23, a stroboscopic flag is set in order to represent the 
sufficient charged state capable of flashing the flash tube 
9, and then, the procedure may go to a step 24. In the step 

24, waiting for one minute after the completion of the charge, 
the procedure may go to a step 25. In the step 25, the 
oscillation control transistor 3 is turned off to drive the 
oscillation rising circuit 4 again and the first recharge may 
be carried out. After that, in a step 26, the number of times 
N is made 1, and then, going to a step 27, the recharge may 
be repeated four times, namely, till the number of times N is 
made 4 . When the fourth recharge is carried out and the number 
of times N is made 4, awaiting the charge completion of a step 
28 and awaiting one minute after the fourth recharge completion 
of a step 29, the procedure may proceed to a step 30 and then, 
the stroboscopic flag may be reset in order to represent the 
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end of the sufficient charged state. 

According to the above described embodiment, four times 
of recharge are carried out at one minute intervals, however, 
it is a matter of course that the present invention is not 
limited to this and it is possible to arbitrarily select the 
number of times of recharge in accordance with the property 
of the main capacitor and the required period of time of the 
sufficient charged state. 
[Advantages of the Invention] 

As described above, according to the present invention, 
by recharging the main capacitor predetermined times at 
predetermined intervals after the charge of the main capacitor 
has been completed, the sufficient charged state for a desired 
period is supplied. Therefore, the present invention may 
provide a stroboscopic charging method of a camera, whereby 
a state such that the main capacitor is charged up for a desired 
period can be obtained by using a main capacitor with lower 
degree of accuracy and which is very effective in decreasing 
a cost. 

4 . Brief Description of the Drawings 

FIG. 1 is a diagram for explaining one embodiment of a 
stroboscopic charging method according to the present 
invention. 

FIGS. 2 and 3 are a constituent diagram and a flow chart, 
respectively, in the case of realizing the stroboscopic 
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charging method illustrated in FIG. 1 by using a microcomputer. 

1 : microcomputer 

2: stroboscopic circuit 

3: transistor for controlling oscillation 

4 : oscillation rising circuit 

7: charge completion detection circuit 

9: flash tube 

10: main capacitor 



14 



•&RLVE OSCILLATION 
RISING- CIRCUIT 




STOP OSCILLATION 
RISINCr CIRCUIT 



Y 22 



\sET STROBOSCOpiC RJjq- \ ~^-23 




£>RLVE OSCILLATION 
RISING- CIRCUIT 




6 



FIG. 1 
VOLTAGE • 

ONE MINUTE ' 

i 

TIME 
FIG. 2 

MICROCOMPUTER 
FIG. 3 

20: DRIVE OSCILLATION RISING CIRCUIT 

21: CHARGE IS COMPLETED 

22: STOP OSCILLATION RISING CIRCUIT 

23: SET STROBOSCOPIC FLAG 

24: ONE MINUTE HAS PASSED 

25: DRIVE OSCILLATION RISING CIRCUIT 

28: CHARGE HAS BEEN COMPLETED 

29: ONE MINUTE HAS PASSED 

30: RESET STROBOSCOPIC FLAG 



15 



